This investigation was carried out aiming to study the effect of irrigation intervals ( every 7 , 11 and 15 days) and Biofertilization ( nitrobien and phosphorein each at 0 , 3 and 6 g /pot) 
INTRODUCTION
Rosemary (Rosmarinus officinalis, L.) belongs to family Lamiaceae (Labiatae) is a shrubby evergreen bush up to 2 meters high with silvery-green, needle shaped leaves and pale blue flowers. The whole plant is strongly aromatic. It is one of the earliest plants to be used for food and medicine. It has been used for a wide range of complaints including respiratory and circulatory disorders, liver congestion, digestive and nervous complaints, muscular and rheumatic pain, skin and hair problems (Lawless, 1992) .
The effect of irrigation treatments on growth and yield of many aromatic and medicinal plants were studied by several researchers; Yassen et al. (2003) on Ocimum basilicum; Aly (2004) on Senna occidentalis and Singh (2004) on rosemary.
The effect of bio-fertilizers on growth and yield of many aromatic and medicinal plants were studied by several researchers; Salman (2004) Table (A). Bio-fertilizers ( nitrobien and phosphorein) were inserted in the soil surface at the rates of 0 , 3 and 6 g /pot when the rooted cuttings were transplanted.
MATERIALS AND METHODS

This investigation was carried out at the Experimental Farm of Ornamental
The experiment included 3 irrigation intervals every 7, 11 and 15 days after two weeks from transplanting. The experimental layout was factorial experiment design. The main plots were irrigation intervals and the sub-plots were bio-fertilizer treatments, including15 treatments. Each treatment was replicated 3 times and each replicate consisted of 6 plants.
The plants were harvested twice /season (first and second cuts) on August 9 th and November 15 th in both seasons, by cutting the herb of the plants at 10 cm above the soil surface.
The following data were recorded in the first and second cuts, in both seasons. Plant height , number of branches /plant, plant fresh weight (g), plant dry weight (g), essential oil percentage in fresh herb, oil yield of fresh herb /plant. Essential oil percentage in the fresh herb was determined according to the British Pharmacopoeia (1963) . Gas Liquid Chromatography (GLC) analysis of the essential oil in the first cut of the first season was performed using Ds-Chrom. 6200 Gas Chromatography equipped with flame ionization detector (FID) under the conditions of : Column with a coating film of 3% OV-17 ( Methyl phenyl Silicone ) on chromosorb -WHP.(1.5 X 4.0 mm and 100-120 mesh), and injector temperature of 250 o C. Nitrogen flow rate at 30 ml/ min, hydrogen flow rate at 30ml / min and air flow rate at 330 ml/ min with an initial temperature of 70 o C -P.R.8 o C and final temperature of 200 o C, chart speed was 2 min./cm., Range 32 as described by Bunzen et al. (1969) . The following chemical composition were determined in the dry matter of the plants in both cuts of the first and second seasons ; Total carbohydrates contents were determined using the method described by (Herbert et al.,1971) . Nitrogen percentage determined according to Koch and Mc-Meeking (1924) . Phosphorus percentage determined as recommended by King (1951) . Potassium percentage determined using atomic absorption spectrophotometer (Perkin Elemer, Model 3300).
Data recorded on growth parameters, volatile oil percentage and oil yield/ plant were statistically analyzed, and separation of means was performed using the Least Significant Difference (L.S.D.) test at the 5% level, as described by Snedecor and Cochran (1980) .
RESULTS AND DISCUSSION
Plant height (cm):
Data presented in Table 1 showed that irrigation intervals had a significant effect on plant height in both seasons. In the first cut, in the first season, irrigation every 7 days was the most effective treatment, which gave the tallest plant followed by irrigation every 11 days compared with for plants irrigated every 15 days. In the second cut the highest value was obtained from plants irrigated every 15 days compared to plants irrigated every 11 days. In the second season, first cut, similar results were obtained as in the first one, i.e., prolonging irrigation intervals gradually decreased plant height. Irrigation every 7 days was the most effective treatment, which gave the tallest plants compared to for plants irrigated every 15 days , while in the second cut the highest value was obtained from plants irrigated every 15 days compared to for plants irrigated every 7 days.
Generally, it could be concluded that irrigation at short interval increased plant height especially in the first cut of both seasons. These results are in agreement with those obtained by Hammoda (2001) on moghat and Hammam (2002) on Cassia acutifolia. They showed that prolonging irrigation intervals decreased plant height.
Regarding the effect of bio-fertilization, both nitrobien and phosphorein at the rates of 3 and 6 g /pot significantly increased plant height in both two cuts of both seasons. In the first cut of both first and second seasons the highest values were obtained from plants fertilized with phosphorein and nitrobien at 3 g /pot, respectively compared to un fertilized plants. In the second cut of both first and second seasons, the highest values were produced from plants fertilized with phosphorein at the highest rate( 6 g /pot) compared to for control plants. These results are in harmony with the findings obtained by. Mahfoz (2003) on marjoram plant, showed that application of bio-fertilizers increased plant height. Shalan (2005) on borage plants, reported that bio-fertilizers application increased plant height.
Interaction between irrigation intervals and bio-fertilizers had a significant effect on plant height in both seasons. In the first cut of the first season, plants treated with nitrobien at 3 g /pot (N 1 ) or phosphorein at 6 g /pot (P 2 ) plus irrigation every 7 days gave the tallest plants compared with control plants( without bio-fertilizer) and irrigated every 15 days which gave the shortest plants. In the second cut of the first season the tallest plants were obtained from irrigation every 15 days with phosphorein at 6 g /pot compared to the lowest value for plants treated with irrigation intervals every 11 days with phosphorein at 6 gm/ pot. In the second season, in first cut, the treatment of irrigation intervals every 7 days and fertilized with nitrobien at 3 g/ pot gave the tallest plants compared to for control plants( without bio-fertilizer) and irrigation every 15 days . In the second cut the highest value was obtained from 
Number of branches per plant:
The results in Table 2 indicate that irrigation intervals had a significant effect on number of branches/ plant in both two seasons. In general prolonging irrigation intervals significantly decreased the number of branches per plant. The highest number of branches per plant in the first and second cuts of both first and second seasons were obtained from plants irrigated at the shortest irrigation interval (7 days) 1.12 1.31 A x B 0.50 0.58 N1= Nitrobien at 3 g/ pot P1= Phosphorein at 3 g/ pot N2 = Nitrobien at 6 g/ pot P2 =Phosphorein at 6 g/ pot compared to irrigation every 15 days which gave the lowest values. These results are in agreement with those obtained by Hammam (2002) on Cassia acutifolia. They showed that irrigation intervals at long time decreased number of branches/ plant. Regarding the effect of bio-fertilizers, both nitrobien and phosphorein at 3 and 6 g /pot significantly increased number of branched /plant in both two seasons. In the first cut, in first and second seasons, nitrobien at 3 gm/ pot gave the highest values of number of branches per plant compared to control treatment. Whereas in the second cut in both first and second seasons, phosphorein at 6 gm/ pot gave the highest values of number of branches per plant compared to unfertilized control, which gave the lowest values. Heikal (2005) on thyme and Sakr (2005) on senna plants. They showed that bio-fertilization treatments increased number of branches /plant.
Concerning the effect of interaction on branching, the data in Table 2 showed a significant effect for the interaction between irrigation intervals and bio-fertilization treatments. Irrigation intervals at 7 days and bio-fertilization with nitrobien at 3 g /pot (N 1 ) gave the highest number of branches per plant in the first cut of the first and second seasons compared to control plants( without bio-fertilizer) and irrigated every 15 days . Whereas in the second cut of the first season, the highest value of number of branches per plant was obtained from plants irrigated every 7 days and fertilized with phosphorein at 6 g /pot (P 2 ) compared to plants irrigated every 7 days and fertilized with nitrobien at 6 g /pot. In the second cut, in second season plants irrigated every 7 days and fertilized with phosphorein at 3 and 6 g /pot gave the highest number of branches per plant compared to control plants irrigated every 11 days .
Fresh weight (g) per plant:
The data in Table 3 show that irrigation intervals treatments had a significant effect on the fresh weight/ plant. The shortest irrigation interval (7 days) gave the highest fresh weight of herb in the first and second cuts in both first and second seasons . Whereas the lowest values were obtained from plants irrigated every 15 days. Prolonging irrigation intervals gradually decreased fresh weight / plant in the two cuts of both two seasons. The differences between 11 and 15 days were statistically significant in the first cut of both two seasons only. These results are in agreement with the findings obtained by Toima et al.(1984) on caraway, Hammoda (2001) on moghat and Hammam (2002) on Cassia acutifolia. They found that short irrigation intervals increased plant fresh weight.
Regarding the effect of bio-fertilization on the fresh weight of rosemary plants, the data in Table 3 show that both nitrobien and phosphorein at 3 or 6 g /pot significantly increased herb fresh weight in both two seasons. Nitrobien at 3 g /pot (N 1 ) gave the highest fresh weight of herb in the first cut of both first and second seasons. While in the second cut of the first and second seasons, phosphorein at 6 g /pot (P 2 ) gave the highest fresh weight of herb per plant compared to control (unfertilized plants) in both two cuts of the two seasons. Similar results were obtained by Heikal (2005) on thyme plant and Sakr (2005) on senna plants. They showed that bio-fertilization treatments increased plant fresh weight.
Interaction between irrigation intervals and bio-fertilizers had a significant effect on fresh weight of herb. Irrigation interval every 7 days and bio-fertilization with phosphorein at 6 gm/ pot gave the highest fresh weight of herb per plant in the first cut of both first and second seasons .While in the second cut of the first season, the highest fresh weight of herb per plant was obtained from plants irrigated every 15 days and fertilized with phosphorein at 6 g /pot. In the second cut of the second season, irrigation intervals at 7 days and phosphorein application at 6 g /pot gave the highest values of fresh weight of herb per plant , compared to control plants and irrigation every 15 days which gave the lowest values in the first and second cuts of the two seasons. 
Dry weight (g) per plant:
The data in Table 4 show that in the first cut, in first and second seasons, the shortest irrigation intervals 7 days gave the highest values of dry weight of herb per plant, while in the second cut, in the first season, irrigation every 11 days gave the highest value of dry weight per plant. In the second cut of the second season, the highest value was obtained from plants irrigated every 7 days compared to plants irrigated every 15 days in the first and second cuts of both seasons. These results agree with those obtained by Hammoda (2001) on moghat and Hammam (2002) on senna plants. They found that short irrigation intervals increased plant dry weight. Regarding the effect of bio-fertilization the data in Table 4 show that most of bio-fertilization treatments significantly increased the dry weight of herb compared to the control in the first and second cuts of the first and second seasons. In the first cut of the first season, nitrobien fertilization at 3 g /pot (N1) gave the highest value of dry weight per plant, while in the second cut, the highest level of Nitrobein (N 2 ) gave the highest dry weight/ plant. In the second season, the highest values of dry weight/plant were obtained from plants fertilized with phosphorein at 6 g /pot (P 2) in the first and second cuts. Similar results were obtained by Shalan et. al., (2001) In the first cut of the first season, irrigation every 7 days and fertilization with phosphorein at 6 g /pot (P 2 ) gave the highest value of dry weight, while in the second cut of the first season the highest value was produced from plants irrigated every 15 days and fertilized with phosphorein at 6 g /pot (P2). In the first cut of the second season, irrigation every 11 days and fertilization with phosphorein at 6 g /pot (P2) gave the highest value of dry weight of herb, while in the second cut of the second season, the highest value was obtained from plants irrigated every 7 days and fertilized with phosphorein at 6 g /pot (P2), compared to plants irrigated every 15 days and unfertilized in the first and second cuts in first and second seasons.
Essential oil percentage in fresh herb:
The oil percentage in fresh herb as affected by irrigation intervals and biofertilization are shown in Table 5 .Irrigation intervals had a significant effect on oil percentage in both two seasons. In first cut of the first season, irrigation every 7 days gave the highest value of oil percentage in fresh herb compared to plants irrigated every 15 days, while in the second cut of the first season, the highest value of oil percentage was obtained from plants irrigated every 11 days compared to plants irrigated every 7 days. In the first cut of the second season, the treatment of irrigation interval every 7 days gave the highest value compared to plants irrigated every 11 days, while in the second cut of the second season, the highest value was obtained from plants irrigated every 11 days compared to plants irrigated every 15 days. Also, Yassen et al. (2003) on Ocimum basilicum and Singh (2004) on rosemary. They found that irrigation at short intervals increased essential oil percentage.
Regarding the effect of bio-fertilization, the treatment of nitrobien at 6 g /pot ( N2) gave the highest essential oil percentages in the first and second cuts of the first and second seasons compared control plants. Phosphorein at 3 and 6 gm/pot significantly decreased essential oil percentages in the first cut of both two seasons , while significantly increased it in the second cut of both two seasons as compared with the control plants. These results are confirmed with those obtained by Migahed et al. (2004) Interaction between irrigation intervals and bio-fertilization had a significant effect on oil percentage in both two seasons. In the first cut of the first and second seasons the treatment of irrigation every 7days and nitrobien at 6 g /pot (N2) gave the highest values of oil percentage. While in the second cut of the first and second seasons, the highest oil percentages in fresh herb were produced from plants irrigated every 11 days and fertilized with phosphorein at 6 gm/ pot (P2) compared to unfertilized plants and irrigated every 15 days which gave the lowest essential oil percentage.
Essential oil yield (ml/plant):
The oil yield of fresh herb as affected by irrigation intervals and biofertilization are shown in Table 6 . In the first cut of the first and second seasons, irrigation every 7 days significantly increased oil yield/ plant, which gave the highest 0.011 0.007 N1= Nitrobien at 3 g/ pot P1= Phosphorein at 3 g/ pot N2 = Nitrobien at 6 g/ pot P2 =Phosphorein at 6 g/ pot oil yield of fresh herb/ plant compared to plants irrigated every 15 days. While in the second cut of the first and second seasons, the highest values of oil yield of fresh herb/ plant were obtained from plants irrigated every 11days compared to plants irrigated every 15 days. The differences between irrigation every 7 days and other irrigation intervals were statistically significant in both seasons. The increment in the essential oil yield/ plant may be due to the effect of irrigation at short intervals on increasing both herbage yield and essential oil percentage. Similar results were obtained by, Yassen et. al., (2003) on Ocimum basilicum and Singh (2004) on rosemary. They found that irrigation at short intervals increased essential oil yield. Concerning bio-fertilization treatments, both nitrobien and phosphorein at 3 and 6 gm/ pot significantly increased oil yield /plant in both two cuts of the two seasons compared with unfertilized control. In the first cut of the first and second seasons, nitrobien at 3 g /pot( N1) gave the highest oil yield of fresh herb/ plant compared control plants. In the second cut of the first and second seasons, the highest values were obtained from plants fertilized with nitrobien at 6 g/ pot (N2) compared to unfertilized plants. These results agree with those obtained by Mahfoz (2003) Interaction between irrigation intervals and bio-fertilization had a significant effect on oil yield/ plant in both two seasons. In the first cut of the first and second seasons, irrigation every 7 days and bio-fertilization with phosphorein at 6 g/ pot (P2) gave the highest oil yield of fresh herb/ plant compared to irrigation at long intervals and unfertilized control. While in the second cut, in first and second seasons, irrigation interval every 11 days and phosphorein at 6 g/ pot (P2) gave the highest oil yield of fresh herb/plant compared to unfertilized plants which irrigated every 15 days. The increment in the essential oil yield/ plant may be due to the effect of irrigation at short intervals and both nitrobien and phosphorein on increasing both herbage yield and essential oil percentage.
GLC analysis of the essential oil:
Data on GLC analysis of the essential oil in the first cut of the first season are presented in Table 7 and Figures (1 , 2 and 3) .The data show that, irrigation every 7 days gave the highest linalool and P-cymene percentages in the essential oil, while irrigation every 11 days gave the highest α-pinene, β-pinene, limonene, 1,8 cineol and camphor percentages. Whereas irrigation at long intervals ( every 15 days ) gave the highest γ-Terpenene, bornyl acetate, borneol and β caryophyllene percentages in the essential oil.
Concerning bio-fertilization treatments, both nitrobien and phosphorein at 3 and 6 g/ pot increased the main constituents of the essential oil (γ-Terpenene, 1,8 cineol, linalool, camphor, P-cymene, bornyl acetate and β caryophyllene percentages compared to unfertilized control.
Regarding interaction between irrigation intervals and irrigation intervals, the data show that irrigation every 11 days and nitrobien application at 3 g/ pot gave the highest β-pinene, 1,8 cineol, camphor and bornyl acetate percentages in the essential oil. Whereas irrigation every 11 days and phosphorein at 3 g/pot gave the highest linalool and P-cymene percentages in the essential oil.
Total carbohydrates content in herb:
The total carbohydrates contents in herb as affected by irrigation intervals and bio-fertilization are shown in Table 8 .These data indicate that, in the first and second cuts of both first and second seasons, irrigation every 7 days gave the highest total carbohydrates contents in herb compared to the lowest values which obtained from plants irrigated at longer intervals( every 15 days). These results are in agreement with those obtained by; Hammoda (2001) on moghat, they showed that prolonging irrigation intervals decreased total carbohydrates contents.
Concerning bio-fertilization, the data indicate that, in the first cut of the first and second seasons, both nitrobien and phosphorein at 3 and 6 gm/pot increased total carbohydrates contents in herb compared to unfertilized control. Phosphorein application at 6 g / pot (P2) gave the highest values of total carbohydrates contents in herb. While in the second cut of the first and second seasons, the highest values were obtained from plants fertilized with nitrobien at 6 g / pot (N2) compared with the lowest values of total carbohydrates content which obtained from unfertilized plants. Regarding to interaction between irrigation intervals and bio-fertilization, the data indicate that, in the first and second cuts of the first and second seasons, irrigation every 7 days and bio-fertilization with phosphorein at 6 g/pot (P2) gave the highest values of total carbohydrates contents in herb compared to irrigation at long interval (every 15 days) which gave the lowest total carbohydrates contents in unfertilized plants. Tables (9 , 10 and 11). In the first and second cuts of both first and second seasons, irrigation interval every 7 days gave the highest N, P and K percentage in herb compared to irrigation every 15 days which gave the lowest values. Similar results were obtained by Hammoda (2001) on moghat and Alee (2004) on Senna occidentalis, reported that irrigation at short intervals increased N, P and K percentage in herb.
Regarding to bio-fertilization, the data indicate that, both nitrobien and phosphorein at 3 or 6 g/pot increased N, P and K percentage in herb compared to control in the first and second cuts of the first and second seasons. Phosphorein at 6 or 3 g/pot (P2) gave the highest N and P percentage in herb, respectively. Nirobien application at 6 g/ pot (N2) gave the highest K percentage in herb. whereas the lowest N, P and K percentage in herb were obtained from unfertilized plants. Migahed et. al., (2004) Concerning interaction between irrigation intervals and bio-fertilization, the data indicate that, in the first and second cuts of the first and second seasons, irrigation every 7 days and bio-fertilization with phosphorein at 6 g/ pot (P2) gave the highest N percentage in herb, while irrigation every 7 days and bio-fertilization with phosphorein at 3 g/ pot (P1) gave the highest values of P percentage in herb. Whereas irrigation interval every 7 days and bio-fertilization with nitrobien application at 6 g/ pot (N2) gave the highest K percentage in herb compared to unfertilized control and irrigation at long intervals ( every 15 days) which gave the lowest N, P and K percentage in herb. 
